Induction of apoptosis by the overexpression of an alternative splicing variant of mitochondrial thioredoxin reductase.
Mammalian cells harbor two forms of thioredoxin reductase (TrxR), cytosolic TrxR1 and mitochondrial TrxR2, both of which are involved in the redox regulation of cell growth and apoptosis. Furthermore, several alternative splicing variants of TrxR1 and TrxR2 have been identified. However, little remains known with regard to their functions in cells. Here, we report an alternative splicing variant of TrxR2 (TrxR2A), which displays a 3-bp deletion in the coding region and an insertion of 1228 bp in the 3'-UTR, between the stop codon and the SECIS element, of the TrxR2 cDNA. In order to determine the cellular function of TrxR2A, we established TrxR2A-inducible HeLa cell lines in which TrxR2A transcription was regulated via a Tet-off expression system. We observed that the induction of TrxR2A resulted in increased apoptosis, due to the reduction of NADPH and alterations in cellular ROS levels. These results suggest that TrxR2A may play a vital role in the regulation of TrxR2 and may confer functional complexity onto the thioredoxin system.